Figure S1
Reciprocal space reconstructions of 0kl, 1kl, hk1, h0l, and h1l layers. 
S3. Powder X-ray Diffraction
The phase analysis with powder X-ray diffraction was performed on the manually ground powder of the crushed sample that was then mounted onto a glass fiber with vacuum grease. A Rigaku Rapid II diffractometer with Mo Kα radiation (λ=0.71073 Å) equipped with a curved image plate detector was used for all powder X-ray diffraction data sets. The averaging over the frames to create I vs. 2θ
profiles was performed with the 2DP Pattern Integration software for the 2θ range 2° to 45° with a step size 0.02°. All major peaks agreed well with calculated pattern for the previously reported Fe2Al5 structure, as is shown in Figure S2 . Supporting information, sup-10
S4. Elemental Analysis with Energy Dispersive X-ray Spectroscopy (EDS)
The energy dispersive X-ray spectroscopy (EDS) measurements were performed on samples prepared by suspending crushed pieces of the reaction product in epoxy. The sample was hand-polished with a diamond lapping film to create a flat surface and was then carbon coated. The elemental analysis was carried out with a Hitachi S-3100N Scanning Electron Microscope equipped with an EDS probe (Voltage=15 keV). The sample appeared homogeneous with the single phase ( Figure S3 
S5. Elemental Analysis with Wavelength Dispersive X-ray Spectroscopy (WDS)
Due to the key role that the Al content plays in our electronic structure discussion, the elemental composition was further investigated using Wavelength Dispersive X-ray Spectroscopy (WDS). To prepare the sample, powder of the reaction product was suspended in conducting epoxy. The surface was polished using polycrystalline diamond suspension spread over a polishing wheel and carbon coated. CAMECA SX51 Electron Probe Microanalyzer (Voltage=15 eV, Current=20 nA) was used for the elemental analysis. An FeAl3.10 standard was used. One phase was observed in the sample with a composition of Fe2.0(4)Al5.2(2) (average of 10 measurement points). sites correspond to atoms that lie between these special points, though not necessarily at the exact points given in the experimental refined structure.
b Upon geometrical optimization in VASP, this model converged on a geometry essentially identical to Model 1.
It is then not considered further.
Table S15 DFT-optimized (VASP, GGA) geometry for Model 1 (Fe2Al5.25).
Cell Vectors Table S17 DFT-optimized (VASP, GGA) geometry for Model 3 (Fe2Al5).
Cell Vectors Table S18 DFT-optimized (VASP, GGA) geometry for Model 5 (Fe2Al5).
Cell Vectors Root-mean-squared deviation between the DFT and Hückel band energies up to ca. 1 eV above the EF b.
For the double-ζ d orbitals, the c1 and c2 coefficients are scaled for normalization inside the YAeHMOP program. Table S20 DFT-optimized (LDA, VASP) geometry for Model 1 (Fe2Al5.25).
S7. Comparison of GGA-DFT and DFT-calibrated

S10. Computational Details and Optimized Geometries for CP
Cell Vectors Table S21 DFT-optimized (LDA, ABINIT) geometry for Model 2 (Fe2Al5).
Cell Vectors Table S22 DFT-optimized (LDA, ABINIT) geometry for Model 3 (Fe2Al5).
Cell Vectors Table S23 DFT-optimized (LDA, VASP) geometry for Model 5 (Fe2Al5).
Cell Vectors 
